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SEQUENCE LISTING 



ftp, 



<110> U.S. Medical Research Institute of Infectious Diseases 
Schmaljohn, Connie S. 
Hooper, J. W. 

<12 0> DNA Vaccines Against Hantavirus Infections 

<130> Army-142 

<140> 09/491,974 

<141> 2000-01-27 

<150> US 60/117, 680 

<151> 1999-01-29 

<160> 4 

<170> Microsoft Word, Office 97, IBM compatible 
<210> 1 
<211> 3651 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<400> 1 



tagtagtaga 
aggatcatgt 
gccaaggctt 
tcagttgccc 
tcaggctata 
cagaacagct 
ccaccagtca 
atatggcgga 
attcatttga 
gttgtgtatg 
agaaatagga 
atagtacatt 
tatacatgct 
cttggcccct 
actgcactac 
ccctgacaag 
tatgctatag 
atcagaaagg 
atcagcaatg 
gttcaaggat 



ctccgcaaga 
ggagtttgct 
tgcattaaaa 
cactcagtca 
cagaatttcc 
agtgccagag 
ctctcaacaa 
aaaaagcaaa 
agttgtggaa 
ttaaagcata 
gatcagtaat 
ctgtaaacca 
tgcaacatga 
acagaatcca 
gggtatattg 
gctgttgtca 
caagcataga 
gaatacatat 
ggctccaaat 
attatatctg 



aacagcagtt 
attactggcc 
aatgtatttg 
actttgggga 
cccactctca 
agctcatgca 
taaataaatt 
tcaggaatca 
agtgaagtca 
gaatggttga 
ctgttatgat 
actgtttata 
tgaaaagctg 
ggttgtctat 
acagaaggaa 
gtgcattgaa 
gacaatctgc 
aagatagtga 
gtaataatac 
tattattggt 



aaagaacaat 
gctttagttg 
acatgagaat 
aacaagtgtg 
ttacaggagg 
acatggacaa 
aaccaaggtc 
gcaaaccaga 
gctttaaagg 
agaatcatat 
ctagcctgta 
tgattgttcc 
tttgattggc 
gaaaggacat 
aatgctttgt 
aagaggcatg 
ttttttattc 
ctgccattac 
agatactaaa 
ggaaactccg 



40 
80 
120 
160 
200 
240 
280 
320 
360 
400 
440 
480 
520 
560 
600 
640 
680 
720 
760 
800 
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cccctgtata tgcccctgct ggtgaagact tcagagcaat 84 0 

ggaggttttt tctgggatta ttacatcacc acatggagaa 880 

gaccatgacc tacccggcga agaaatcgca acgtaccaga 920 

tttcagggca gatagaggca aaaatccctc atacagtgag 960 

ctccaaaaac ttaaaattga ctgcttttgc aggtattcca 1000 

tcatactcat caactagtat attggctgct tcagaagatg 1040 

gtcgtttcat atttagtcct ggtttatttc ctaacctaaa 1080 

tcagtcagtc tgtgacaaca atgcactccc tttaatctgg 1120 

aggggcctaa ttgatttaac gggatactat gaggcagtcc 1160 

acccttgcaa tgtgttctgt gtcttatcag gaccaggtgc 1200 

ttcatgtgag gccttttcag aaggaggtag gggcaatatt 1240 

acttctccaa tgtgtctggt gtctaagcaa aatagattta 1280 

gagcagctga gcagcagatt agctttgtct gccaaagagt 1320 

tgatatggat attatagtgt actgtaatgg tcagaaaaaa 1360 

acaatcctaa caaaaacatt agttataggc caatgtattt 1400 

atactattac aagtctcttt tcactgttac caggggttgc 1440 

ccattctatt gctattgagt tgtgtgttcc agggtttcat 1480 

ggctgggcca cagctgcact tttgattaca ttctgcttcg 1520 

gctgggtatt gattcctgca tgtacattag ctattctttt 1560 

agtccttaag ttctttgcaa atatccttca tacaagcaat 1600 

caagagaacc gattcaaagc cattctacgg aaaataaagg 1640 

aggagtttga aaaaacaaag ggttccatgg tttgtgagat 1680 

ctgtaagtat gagtgtgaaa cattaaagga attgaaggca 1720 

cataacctat catgtgttca aggagagtgc ccatattgct 1760 

ttacccactg tgaaccgaca gaaactgcaa ttcaggcaca 1800 

ttacaaagtt tgtcaagcca cccaccgatt cagagaagat 1840 

ttaaaaaaga ctgtaactcc tcaaaatatt gggccaggct 1880 

gttaccgaac actaaatctt tttaggtata aaagtaggtg 1920 

ttatattctg acaatgtgga ctcttcttct cattattgaa 1960 

tccatcctct gggcagcaag tgcagcagaa atcccccttg 2000 

tccctctctg gacagataat gctcatggcg ttgggagtgt 2040 

tcctatgcat acggatcttg aattagactt ctctttgcca 2080 

tccagttcta agtacacata caaaagacat ctcacaaacc 2120 

cagttaatga ccaacagagt gtctcattgc atatagaaat 2160 

tgaaagtcaa ggcattggtg ctgctgttca tcatcttgga 2200 

cattggtatg atgcaagatt gaatctaaaa acctcatttc 2240 

attgttatgg tgcctgcaca aaatatcaat acccatggca 2280 

cactgcaaaa tgccattttg agaaagatta tgagtatgaa 2320 

aatagctggg cttgcaaccc cccagattgc ccaggggttg 2360 

gtacaggttg tactgcttgt ggattatatc tagatcaatt 2400 

gaagccggta ggaacagcct ttaaaattat aagtgtaaga 2440 

tacagtagaa aagtgtgcgt gcagtttggt gaagaacacc 2480 

tttgtaaaac aattgatatg aatgattgct ttgtgactag 2520 

gcatgccaaa atatgtataa ttgggactgt atctaagttt 2560 

tctcaaggtg acactctact atttctgggg cccatggaag 2600 

gaggtggtat aatctttaaa cactggtgta catctacctg 2640 

tcactttgga gaccctggtg atgtcatggg tccaaaagat 2680 

aaaccattta tttgccctga atttccaggg caatttagga 2720 

aaaaatgtaa ctttgccaca actccagttt gtgaatatga 2760 

tggaaacatt atatcaggct ataagaaagt acttgcaaca 2800 

attgattctt tccaatcatt taacacaagc aatatacact 2840 

tcactgatga gagaattgaa tggagagacc ctgatggcat 2880 

gcttcgggat catattaata ttgttatttc taaagatatt 2920 

gattttgaaa atttggctga gaatccttgt aaagtagggc 2960 

tccaggcagc aaacatagaa ggtgcctggg gttcaggtgt 3000 

cgggtttaca ctcacatgca aggtgtctct cacagaatgc 3040 

ccaacatttc ttacatcaat aaaggcctgt gacatggcaa 3080 
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tttgttatgg tgcagaaagt gtgacactct cacgaggaca 312 0 

aaatactgtc aaaattaccg ggaaaggtgg ccatagtggt 3160 

tcttcattca aatgctgtca tgggaaagaa tgttcatcaa 3200 

ctggcctcca agccagtgca ccacatctgg ataaggtaaa 3240 

tggtatctct gagttagaaa acgagaaagt ttatgatgac 3280 

ggtgcacctg aatgtggcat tacttgttgg tttaaaaaat 3320 

caggtgaatg ggttatgggt ataatcaatg ggaactgggt 3 3 60 

tgtcctaatt gtcttgtgtg tactgctgct cttttctctt 3400 

atcctgttga gcatcttgtg tcctgttaga aagcataaaa 3440 

aatcataaat cccacctaac aatcttcaca tcatgtatcg 3480 

attttcaaac actttatcat ttagaactta acttggcact 3520 

actatctgat aactgacttt catttttatt tttatatgga 3560 

ttaattacta aaaaaaatac tctcttctat ctcccaatct 3600 

tttattgatt caccggggtg ctgtcttgac atctggcggc 3640 

gtctactact a 3651 



<210> 2 

<211> 1769 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<400> 2 

tagtagtaga ctccctaaag agctactaca ctaacaagaa 40 

aaatggcaac tatggaagaa atccagagag aaatcactgc 80 

tcacgagggg cagcttgtga tagcacgcca gaaggtcaag 12 0 

gatgcagaaa agcagtatga gaaggatcct gatgacttaa 160 

acaagagggc actgcatgat cgggagagtg tcgcagcttc 200 

aatacaatca aaaattgatg aattgaagcg ccaacttgcc 240 

gacagattgc agcagggaag aacatccggg caggaccggg 280 

atcctacagg ggtagagcca ggtgatcatc ttaaggaaag 320 

atcagcacta agctacggga atacactgga cctgaatagt 3 60 

cttgacattg atgaacctac aggacagaca gctgattggc 400 

tgaccataat tgtctatctg acatcattcg tggtcccgat 440 

catcttgaag gcactgtaca tgttaacaac acgaggtagg 480 

cagacttcaa aggacaacaa ggggatgagg atcagattca 520 

aggatgacag ctcatatgag gatgtcaatg gaatcagaaa 560 

gcccaaacat ctgtatgtgt caatgccaaa cgcccaatcc 600 

agcatgaagg ctgaagagat aacaccagga agattccgca 640 

ctgcagtatg tggactatat cctgcacaga taaaggcaag 680 

gaatatggta agccctgtca tgagtgtagt tgggttcttg 720 

gcactggcaa aagactggac atcgagaatt gaagaatggc 760 

tcggtgcacc ctgcaaattc atggcggagt ctcttattgc 800 

cgggagttta tctgggaatc ctgtgaatcg tgactatatc 840 

agacagagac aaggtgcact tgcagggatg gagccaaagg 880 

aatttcaagc cctcaggcaa cattcaaagg atgctggatg 920 

tacactagtt gaacatattg agtcaccatc atcaatatgg 960 

gtgtttgctg gggcccctga taggtgtcca ccaacatgct 1000 

tgtttgtcgg agggatggct gaattaggtg ccttcttttc 1040 

tatacttcag gatatgagga acacaatcat ggcttcaaaa 1080 

actgtgggca cagctgatga aaagcttcga aagaaatcat 1120 

cattctatca atcatacctc agacgcacac aatcaatggg 1160 

aatacaactg gaccagagga taattgttat gtttatggtt 1200 

gcctggggaa aggaggcagt ggacaacttt catctcggtg 124 0 

atgacatgga tccagagctt cgtagcctgg ctcagatctt 1280 

gattgaccag aaagtgaagg aaatctcaaa ccaggaacct 1320 
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atgaaattat aagtacataa atatataatc aatactaact 1360 

ataggttaag aaatactaat cattagttaa taagaatata 1400 

gatttattga ataatcatat taaataatta ggtaagttaa 1440 

ctagtattta gttaagttag ctaattgatt tatatgattg 1480 

tcacaattaa atgtaatcat aagcacaatc actgccatgt 1520 

ataatcacgg gtatacgggt ggttttcata tggggaacag 1560 

ggtgggctta gggccaggtc accttaagtg accttttttt 1600 

gtatatatgg atgtagattt caattgatcg aatactaatc 1640 

ctactgtcct cttttctttt cctttctcct tctttactaa 1680 

caacaacaaa ctacctcaca ccttaatata tactacttta 1720 

ttaagttgtt aagttgtgtc tttttgggga gtaagggagt 1760 

ctactacta 1769 

<210> 3 

<211> 8001 
<212> DNA 

<213> artificial sequence 
<220> 

<223> /note-"M genome segment from SEOV, strain SR-11, subcloned into DNA vector 
pWRG7 077" 
<400> 3 

gggggggggg ggcgctgagg tctgcctcgt gaagaaggtg 40 

ttgctgactc ataccaggcc tgaatcgccc catcatccag 80 

ccagaaagtg agggagccac ggttgatgag agctttgttg 12 0 

taggtggacc agttggtgat tttgaacttt tgctttgcca 160 

cggaacggtc tgcgttgtcg ggaagatgcg tgatctgatc 2 00 

cttcaactca gcaaaagttc gatttattca acaaagccga 240 

cgtcccgtca agtcagcgta atgctctgcc agtgttacaa 280 

ccaattaacc aattctgatt agaaaaactc atcgagcatc 320 

aaatgaaact gcaatttatt catatcagga ttatcaatac 360 

catatttttg aaaaagccgt ttctgtaatg aaggagaaaa 400 

ctcaccgagg cagttccata ggatggcaag atcctggtat 440 

cggtctgcga ttccgactcg tccaacatca atacaaccta 480 

ttaatttccc ctcgtcaaaa ataaggttat caagtgagaa 520 

atcaccatga gtgacgactg aatccggtga gaatggcaaa 560 

agcttatgca tttctttcca gacttgttca acaggccagc 600 

cattacgctc gtcatcaaaa tcactcgcat caaccaaacc 640 

gttattcatt cgtgattgcg cctgagcgag acgaaatacg 680 

cgatcgctgt taaaaggaca attacaaaca ggaatcgaat 720 

gcaaccggcg caggaacact gccagcgcat caacaatatt 760 

ttcacctgaa tcaggatatt cttctaatac ctggaatgct 800 

gttttcccgg ggatcgcagt ggtgagtaac catgcatcat 840 

caggagtacg gataaaatgc ttgatggtcg gaagaggcat 880 

aaattccgtc agccagttta gtctgaccat ctcatctgta 920 

acatcattgg caacgctacc tttgccatgt ttcagaaaca 960 

actctggcgc atcgggcttc ccatacaatc gatagattgt 1000 

cgcacctgat tgccccacat tatcgcgagc ccatttatac 1040 

ccatataaat cagcatccat gttggaattt aatcgcggcc 1080 

tcgagcaaga cgtttcccgt tgaatatggc tcataacacc 1120 

ccttgtatta ctgtttatgt aagcagacag ttttattgtt 1160 

catgatgata tatttttatc ttgtgcaatg taacatcaga 1200 

gattttgaga cacaacgtgg ctttcccccc ccccccggca 1240 

tgcctgcagg tcgacataaa tcaatattgg ctattggcca 1280 

ttgcatacgt tgtatctata tcataatatg tacatttata 1320 

ttggctcatg tccaatatga ccgccatgtt gacattgatt 1360 
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attgactagt tattaatagt aatcaattac ggggtcatta 1400 

gttcatagcc catatatgga gttccgcgtt acataactta 1440 

cggtaaatgg cccgcctcgt gaccgcccaa cgacccccgc 1480 

ccattgacgt caataatgac gtatgttccc atagtaacgc 1520 

caatagggac tttccattga cgtcaatggg tggagtattt 1560 

acggtaaact gcccacttgg cagtacatca agtgtatcat 1600 

atgccaagtc cggcccccta ttgacgtcaa tgacggtaaa 1640 

tggcccgcct ggcattatgc ccagtacatg accttacggg 1680 

actttcctac ttggcagtac atctacgtat tagtcatcgc 1720 

tattaccatg gtgatgcggt tttggcagta caccaatggg 1760 

cgtggatagc ggtttgactc acggggattt ccaagtctcc 1800 

accccattga cgtcaatggg agtttgtttt ggcaccaaaa 1840 

tcaacgggac tttccaaaat gtcgtaataa ccccgccccg 1880 

ttgacgcaaa tgggcggtag gcgtgtacgg tgggaggtct 1920 

atataagcag agctcgttta gtgaaccgtc agatcgcctg 1960 

gagacgccat ccacgctgtt ttgacctcca tagaagacac 2000 

cgggaccgat ccagcctccg cggccgggaa cggtgcattg 2 040 

gaacgcggat tccccgtgcc aagagtgacg taagtaccgc 2080 

ctatagactc tataggcaca cccctttggc tcttatgcat 2120 

gctatactgt ttttggcttg gggcctatac acccccgctc 2160 

cttatgctat aggtgatggt atagcttagc ctataggtgt 2200 

gggttattga ccattattga ccactcccct attggtgacg 2240 

atactttcca ttactaatcc ataacatggc tctttgccac 2280 

aactatctct attggctata tgccaatact ctgtccttca 2320 

gagactgaca cggactctgt atttttacag gatggggtcc 2360 

catttattat ttacaaattc acatatacaa caacgccgtc 2400 

ccccgtgccc gcagttttta ttaaacatag cgtgggatct 2440 

ccacgcgaat ctcgggtacg tgttccggac atgggctctt 2480 

ctccggtagc ggcggagctt ccacatccga gccctggtcc 2520 

catgcctcca gcggctcatg gtcgctcggc agctccttgc 2560 

tcctaacagt ggaggccaga cttaggcaca gcacaatgcc 2600 

caccaccacc agtgtgccgc acaaggccgt ggcggtaggg 2640 

tatgtgtctg aaaatgagct cggagattgg gctcgcaccg 2680 

tgacgcagat ggaagactta aggcagcggc agaagaagat 2 72 0 

gcaggcagct gagttgttgt attctgataa gagtcagagg 2 760 

taactcccgt tgcggtgctg ttaacggtgg agggcagtgt 2 800 

agtctgagca gtactcgttg ctgccgcgcg cgccaccaga 2840 

cataatagct gacagactaa cagactgttc ctttccatgg 2880 

gtcttttctg cagtcaccgt ccaagcttgc ggccgcggat 2920 

ctgcaggaat tcggcacgag agtagtagac tccgcaagaa 2 960 

acagcagtta aagaacaata ggatcatgtg gagtttgcta 3000 

ttactggccg ctttagttgg ccaaggcttt gcattaaaaa 3040 

atgtatttga catgagaatt cagttgcccc actcagtcaa 3080 

ctttggggaa acaagtgtgt caggctatac agaatttccc 312 0 

ccactctcat tacaggaggc agaacagcta gtgccagaga 3160 

gctcatgcaa catggacaac caccagtcac tctcaacaat 3200 

aaataaatta accaaggtca tatggcggaa aaaagcaaat 3240 

caggaatcag caaaccagaa ttcatttgaa gttgtggaaa 3280 

gtgaagtcag ctttaaaggg ttgtgtatgt taaagcatag 3320 

aatggttgaa gaatcatata gaaataggag atcagtaatc 3360 

tgttatgatc tagcctgtaa tagtacattc tgtaaaccaa 3400 

ctgtttatat gattgttcct atacatgctt gcaacatgat 3440 

gaaaagctgt ttgattggcc ttggccccta cagaatccag 3480 

gttgtctatg aaaggacata ctgcactacg ggtatattga 3520 

cagaaggaaa atgctttgtc cctgacaagg ctgttgtcag 3560 

tgcattgaaa agaggcatgt atgctatagc aagcatagag 3 600 

acaatctgct tttttattca tcagaaaggg aatacatata 3640 
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agatagtgac tgccattaca tcagcaatgg gctccaaatg 3680 

taataataca gatactaaag ttcaaggata ttatatctgt 3720 

attattggtg gaaactccgc ccctgtatat gcccctgctg 3760 

gtgaagactt cagagcaatg gaggtttttt ctgggattat 3800 

tacatcacca catggagaag accatgacct acccggcgaa 3840 

gaaatcgcaa cgtaccagat ttcagggcag atagaggcaa 3880 

aaatccctca tacagtgagc tccaaaaact taaaattgac 3920 

tgcttttgca ggtattccat catactcatc aactagtata 3960 

ttggctgctt cagaagatgg tcgtttcata tttagtcctg 4000 

gtttatttcc taacctaaat cagtcagtct gtgacaacaa 4040 

tgcactccct ttaatctgga ggggcctaat tgatttaacg 4080 

ggatactatg aggcagtcca cccttgcaat gtgttctgtg 4120 

tcttatcagg accaggtgct tcatgtgagg ccttttcaga 4160 

aggaggtatt ttcaatatta cttctccaat gtgtctggtg 4200 

tctaagcaaa atagatttag agcagctgag cagcagatta 4240 

gctttgtctg ccaaagagtt gatatggata ttatagtgta 4280 

ctgtaatggt cagaaaaaaa caatcctaac aaaaacatta 4320 

gttataggcc aatgtattta tactattaca agtctctttt 4360 

cactgttacc aggggttgcc cattctattg ctattgagtt 4400 

gtgtgttcca gggtttcatg gctgggccac agctgcactt 4440 

ttgattacat tctgcttcgg ctgggtattg attcctgcat 4480 

gtacattagc tattctttta gtccttaagt tctttgcaaa 4520 

tatccttcat acaagcaatc aagagaaccg attcaaagcc 4560 

attctacgga aaataaagga ggagtttgaa aaaacaaagg 4600 

gttccatggt ttgtgagatc tgtaagtatg agtgtgaaac 4640 

attaaaggaa ttgaaggcac ataacctatc atgtgttcaa 4680 

ggagagtgcc catattgctt tacccactgt gaaccgacag 4720 

aaactgcaat tcaggcacat tacaaagttt gtcaagccac 4760 

ccaccgattc agagaagatt taaaaaagac tgtaactcct 4800 

caaaatattg ggccaggctg ttaccgaaca ctaaatcttt 4840 

ttaggtataa aagtaggtgt tatattctga caatgtggac 4880 

tcttcttctc attattgaat ccatcctctg ggcagcaagt 4920 

gcagcagaaa tcccccttgt ccctctctgg acagataatg 4960 

ctcatggcgt tgggagtgtt cctatgcata cggatcttga 5000 

attagacttc tctttgccat ccagttctaa gtacacatac 5040 

aaaagacatc tcacaaaccc agttaatgac caacagagtg 5080 

tctcattgca tatagaaatt gaaagtcaag gcattggtgc 5120 

tgctgttcat catcttggac attggtatga tgcaagattg 5160 

aatctaaaaa cctcatttca ttgttatggt gcctgcacaa 5200 

aatatcaata cccatggcac actgcaaaat gccattttga 5240 

gaaagattat gagtatgaaa atagctgggc ttgcaacccc 52 80 

ccagattgcc caggggttgg tacaggttgt actgcttgtg 5320 

gattatatct agatcaattg aagccggtag gaacagcctt 5360 

taaaattata agtgtaagat acagtagaaa agtgtgcgtg 54 00 

cagtttggtg aagaacacct ttgtaaaaca attgatatga 5440 

atgattgctt tgtgactagg catgccaaaa tatgtataat 5480 

tgggactgta tctaagtttt ctcaaggtga cactctacta 5520 

tttctggggc ccatggaagg aggtggtata atctttaaac 5560 

actggtgtac atctacctgt cactttggag accctggtga 5600 

tgtcatgggt ccaaaagata aaccatttat ttgccctgaa 5640 

ttcccagggc aatttaggaa aaaatgtaac tttgccacaa 5680 

ctccagtttg tgaatatgat ggaaacatta tatcaggcta 5720 

taagaaagta cttgcaacaa ttgattcttt ccaatcattt 5760 

aacacaagca atatacactt cactgatgag agaattgaat 5800 

ggagagaccc tgatggcatg cttcgggatc atattaatat 5840 

tgttatttct aaagatattg attttgaaaa tttggctgag 5880 

aatccttgta aagtagggct ccaggcagca aacatagaag 5920 
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gtgcctgggg ttcaggtgtc gggtttacac tcacatgcaa 5960 

ggtgtctctc acagaatgcc caacatttct tacatcaata 6000 

aaggcctgtg acatggcaat ttgttatggt gcagaaagtg 6040 

tgacactctc acgaggacaa aatactgtca aaattaccgg 6080 

gaaaggtggc catagtggtt cttcattcaa atgctgtcat 612 0 

gggaaagaat gttcatcaac tggcctccaa gccagtgcac 6160 

cacatctgga taaggtaaat ggtatctctg agttagaaaa 6200 

cgagaaagtt tatgatgacg gtgcacctga atgtggcatt 6240 

acttgttggt ttaaaaaatc aggtgaatgg gttatgggta 6280 

taatcaatgg gaactgggtt gtcctaattg tcttgtgtgt 6320 

actgctgctc ttttctctta tcctgttgag catcttgtgt 6360 

cctgttagaa agcataaaaa atcataaatc ccacctaaca 6400 

atcttcacat catgtatcga ttttcaaaca ctttatcatt 6440 

tagaacttaa cttggcacta ctatctgata actgactttc 6480 

atttttattt ttatatggat taattactaa aaaaaatact 6520 

ctctcgtgcc gaattcgata tcaagcttat cgataccgtc 6560 

gacctcgagg gggggcccgg tacccgggat cctcgcaatc 6600 

cctaggagga ttaggcaagg gcttgagctc acgctcttgt 664 0 

gagggacaga aatacaatca ggggcagtat atgaatactc 6680 

catggagaaa cccagatcta cgtatgatca gcctcgactg 6720 

tgccttctag ttgccagcca tctgttgttt gcccctcccc 6760 

cgtgccttcc ttgaccctgg aaggtgccac tcccactgtc 6800 

ctttcctaat aaaatgagga aattgcatcg cattgtctga 6840 

gtaggtgtca ttctattctg gggggtgggg tggggcagga 6 8 80 

cagcaagggg gaggattggg aagacaatag caggcatgct 6 92 0 

ggggatgcgg tgggctctat ggcttctgag gcggaaagaa 6960 

ccagctgggg ctcgacagct cgactctaga attgcttcct 7000 

cgctcactga ctcgctgcgc tcggtcgttc ggctgcggcg 7040 

agcggtatca gctcactcaa aggcggtaat acggttatcc 7080 

acagaatcag gggataacgc aggaaagaac atgtgagcaa 712 0 

aaggccagca aaaggccagg aaccgtaaaa aggccgcgtt 7160 

gctggcgttt ttccataggc tccgcccccc tgacgagcat 7200 

cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga 724 0 

caggactata aagataccag gcgtttcccc ctggaagctc 7280 

cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga 7320 

tacctgtccg cctttctccc ttcgggaagc gtggcgcttt 7360 

ctcaatgctc acgctgtagg tatctcagtt cggtgtaggt 7400 

cgttcgctcc aagctgggct gtgtgcacga accccccgtt 7440 

cagcccgacc gctgcgcctt atccggtaac tatcgtcttg 7480 

agtccaaccc ggtaagacac gacttatcgc cactggcagc 7520 

agccactggt aacaggatta gcagagcgag gtatgtaggc 7560 

ggtgctacag agttcttgaa gtggtggcct aactacggct 7600 

acactagaag gacagtattt ggtatctgcg ctctgctgaa 7640 

gccagttacc ttcggaaaaa gagttggtag ctcttgatcc 7680 

ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt 7720 

gcaagcagca gattacgcgc agaaaaaaag gatctcaaga 7760 

agatcctttg atcttttcta cggggtctga cgctcagtgg 7800 

aacgaaaact cacgttaagg gattttggtc atcagattat 7840 

caaaaaggat cttcacctag atccttttaa attaaaaatg 7880 

aagttttaaa tcaatctaaa gtatatatga gtaaacttgg 7920 

tctgacagtt accaatgctt aatcagtgag gcacctatct 7960 

cagcgatctg tctatttcgt tcatccatag ttgcctgact 8000 

c 8001 



<210> 4 
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<211> 6050 
<212> DNA 

<213> artificial sequence 
<220> 

<223> /note= M S genome segment from SEOV, strain SR-11, subcloned into DNA vector 

pWRG7077" 

<400> 4 

9999999999 ggcgctgagg tctgcctcgt gaagaaggtg 4 0 

ttgctgactc ataccaggcc tgaatcgccc catcatccag 80 

ccagaaagtg agggagccac ggttgatgag agctttgttg 12 0 

taggtggacc agttggtgat tttgaacttt tgctttgcca 160 

cggaacggtc tgcgttgtcg ggaagatgcg tgatctgatc 2 00 

cttcaactca gcaaaagttc gatttattca acaaagccgc 240 

cgtcccgtca agtcagcgta atgctctgcc agtgttacaa 280 

ccaattaacc aattctgatt agaaaaactc atcgagcatc 320 

aaatgaaact gcaatttatt catatcagga ttatcaatac 360 

catatttttg aaaaagccgt ttctgtaatg aaggagaaaa 400 

ctcaccgagg cagttccata ggatggcaag atcctggtat 440 

cggtctgcga ttccgactcg tccaacatca atacaaccta 480 

ttaatttccc ctcgtcaaaa ataaggttat caagtgagaa 520 

atcaccatga gtgacgactg aatccggtga gaatggcaaa 560 

agcttatgca tttctttcca gacttgttca acaggccagc 600 

cattacgctc gtcatcaaaa tcactcgcat caaccaaacc 640 

gttattcatt cgtgattgcg cctgagcgag acgaaatacg 680 

cgatcgctgt taaaaggaca attacaaaca ggaatcgaat 720 

gcaaccggcg caggaacact gccagcgcat caacaatatt 760 

ttcacctgaa tcaggatatt cttctaatac ctggaatgct 800 

gttttcccgg ggatcgcagt ggtgagtaac catgcatcat 840 

caggagtacg gataaaatgc ttgatggtcg gaagaggcat 880 

aaattccgtc agccagttta gtctgaccat ctcatctgta 920 

acatcattgg caacgctacc tttgccatgt ttcagaaaca 960 

actctggcgc atcgggcttc ccatacaatc gatagattgt 1000 

cgcacctgat tgcccgacat tatcgcgagc ccatttatac 1040 

ccatataaat cagcatccat gttggaattt aatcgcggcc 1080 

tcgagcaaga cgtttcccgt tgaatatggc tcataacacc 1120 

ccttgtatta ctgtttatgt aagcagacag ttttattgtt 1160 

catgatgata tatttttatc ttgtgcaatg taacatcaga 1200 

gattttgaga cacaacgtgg ctttcccccc ccccccggca 1240 

tgcctgcagg tcgacataaa tcaatattgg ctattggcca 12 80 

ttgcatacgt tgtatctata tcataatatg tacatttata 1320 

ttggctcatg tccaatatga ccgccatgtt gacattgatt 1360 

attgactagt tattaatagt aatcaattac ggggtcatta 1400 

gttcatagcc catatatgga gttccgcgtt acataactta 1440 

cggtaaatgg cccgcctcgt gaccgcccaa cgacccccgc 14 80 

ccattgacgt caataatgac gtatgttccc atagtaacgc 1520 

caatagggac tttccattga cgtcaatggg tggagtattt 1560 

acggtaaact gcccacttgg cagtacatca agtgtatcat 1600 

atgccaagtc cggcccccta ttgacgtcaa tgacggtaaa 1640 

tggcccgcct ggcattatgc ccagtacatg accttacggg 1680 

actttcctac ttggcagtac atctacgtat tagtcatcgc 1720 

tattaccatg gtgatgcggt tttggcagta caccaatggg 1760 

cgtggatagc ggtttgactc acggggattt ccaagtctcc 1800 

accccattga cgtcaatggg agtttgtttt ggcaccaaaa 1840 

tcaacgggac tttccaaaat gtcgtaataa ccccgccccg 1880 

ttgacgcaaa tgggcggtag gcgtctacgg tgggaggtct 192 0 

atataagcag agctcgttta gtgaaccgtc agatcgcctg 1960 

gagacgccat ccacgctgtt ttgacctcca tagaagacac 2000 



49 



cgggaccgat ccagcctccg cggccgggaa cggtgcattg 2040 

gaacgcggat tccccgtgcc aagagtgacgt aagtaccgc 2 080 

ctatagactc tataggcaca cccctttggc tcttatgcat 2120 

gctatactgt ttttggcttg gggcctatac acccccgctc 2160 

cttatgctat aggtgatggt atagcttagc ctataggtgt 2200 

gggttattga ccattattga ccactcccct attggtgacg 2240 

atactttcca ttactaatcc ataacatggc tctttgccac 2280 

aactatctct attggctata tgccaatact ctgtccttca 2320 

gagactgaca cggactctgt atttttacag gatggggtcc 2360 

catttattat ttacaaattc acatatacaa caacgccgtc 2400 

ccccgtgccc gcagttttta ttaaacatag cgtgggatct 2440 

ccacgcgaat ctcgggtacg tgttccggac atgggctctt 2480 

ctccggtagc ggcggagctt ccacatccga gccctggtcc 2520 

catgcctcca gcggctcatg gtcgctcggc agctccttgc 2560 

tcctaacagt ggaggccaga cttaggcaca gcacaatgcc 2600 

caccaccacc agtgtgccgc acaaggccgt ggcggtaggg 2 64 0 

tatgtgtctg aaaatgagct cggagattgg gctcgcaccg 2 680 

tgacgcagat ggaagactta aggcagcggc agaagaagat 2720 

gcaggcagct gagttgttgt attctgataa gagtcagagg 2760 

taactcccgt tgcggtgctg ttaacggtgg agggcagtgt 2800 

agtctgagca gtactcgttg ctgccgcgcg cgccaccaga 2840 

cataatagct gacagactaa cagactgttc ctttccatgg 2880 

gtcttttctg cagtcaccgt ccaagcttgc ggccaattcg 2920 

gcacgagaga gtagtagact ccctaaagag ctactacact 2960 

aacaagaaaa atggcaacta tggaagaaat ccagagagaa 3 000 

atcagtgctc acgaggggca gcttgtgata gcacgccaga 3 040 

aggtcaagga tgcagaaaag cagtatgaga aggatcctga 3080 

tgacttaaac aagagggcac tgcatgatcg ggagagtgtc 312 0 

gcagcttcaa tacaatcaaa aattgatgaa ttgaagcgcc 3160 

aacttgccga cagattgcag cagggaagaa catccgggca 3200 

ggaccgggat cctacagggg tagagccagg tgatcatctt 3240 

aaggaaagat cagcactaag ctacgggaat acactggacc 32 80 

tgaatagtct tgacattgat gaacctacag gacagacagc 3 32 0 

tgattggctg accataattg tctatctgac atcattcgtg 3360 

gtcccgatca tcttgaaggc actgtacatg ttaacaacac 3400 

gaggtaggca gacttcaaag gacaacaagg ggatgaggat 3440 

cagattcaag gatgacagct catatgagga tgtcaatgga 3480 

atcagaaagc ccaaacatct gtatgtgtca atgccaaacg 3520 

cccaatccag catgaaggct gaagagataa caccaggaag 3560 

attccgcact gcagtatgtg gactatatcc tgcacagata 3600 

aaggcaagga atatggtaag ccctgtcatg agtgtagttg 3640 

ggttcttggc actggcaaaa gactggacat cgagaattga 3 680 

agaatggctc ggtgcaccct gcaaattcat ggcggagtct 3 72 0 

cttattgccg ggagtttatc tgggaatcct gtgaatcgtg 3760 

actatatcag acagagacaa ggtgcacttg cagggatgga 3 800 

gccaaaggaa tttcaagccc tcaggcaaca ttcaaaggat 3840 

gctggatgta cactagttga acatattgag tcaccatcat 3880 

caatatgggt gtttgctggg gcccctgata ggtgtccacc 3 92 0 

aacatgcttg tttgtcggag ggatggctga attaggtgcc 3 960 

ttcttttcta tacttcagga tatgaggaac acaatcatgg 4000 

cttcaaaaac tgtgggcaca gctgatgaaa agcttcgaaa 4040 

gaaatcatca ttctatcaat catacctcag acgcacacaa 4080 

tcaatgggaa tacaactgga ccagaggata attgttatgt 412 0 

ttatggttgc ctggggaaag gaggcagtgg acaactttca 4160 

tctcggtgat gacatggatc cagagcttcg tagcctggct 4200 

cagatcttga ttgaccagaa agtgaaggaa atctcaaacc 4240 

aggaacctat gaaattataa gtacataaat atataatcaa 4280 
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tactaactat aggttaagaa atactaatca ttagttaata 4320 

agaatataga tttattgaat aatcatatta aataattagg 4360 

taagttaact agtatttagt taagttagct aattgattta 4400 

tatgattgtc acaattaaat gtaatcataa gcacaatcac 4440 

tgccatgtat aatcacgggt atacgggtgg ttttcatatg 4480 

gggaacaggg tgggcttagg gccaggtcac cttaagtgac 4520 

ctttttttgt atatatggat gtagatttca attgatcgaa 4560 

tactaatcct actgtcctct tttcttttcc tttctccttc 4600 

tttactaaca aactacctcg tgccgaattg gccgcggatc 4640 

ctcgcaatcc ctaggaggat taggcaaggg cttgagctca 4680 

cgctcttgtg agggacagaa atacaatcag gggcagtata 4720 

tgaatactcc atggagaaac ccagatctac gtatgatcag 4760 

cctcgactgt gccttctagt tgccagccat ctgttgtttg 4800 

cccctccccc gtgccttcct tgaccctgga aggtgccact 4840 

cccactgtcc tttcctaata aaatgaggaa attgcatcgc 4880 

attgtctgag taggtgtcat tctattctgg ggggtggggt 4920 

9999 ca 99 ac agcaaggggg aggattggga agacaatagc 4 960 

aggcatgctg gggatgcggt gggctctatg gcttctgagg 50 00 

cggaaagaac cagctggggc tcgacagctc gactctagaa 5040 

ttgcttcctc gctcactgac tcgctgcgct cggtcgttcg 5080 

gctgcggcga gcggtatcag ctcactcaaa ggcggtaata 5120 

cggttatcca cagaatcagg ggataacgca ggaaagaaca 5160 

tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 5200 

ggccgcgttg ctggcgtttt tccataggct ccgcccccct 5240 

gacgagcatc acaaaaatcg acgctcaagt cagaggtggc 52 80 

gaaacccgac aggactataa agataccagg cgtttccccc 5320 

tggaagctcc ctcgtgcgct ctcctgttcc gaccctgccg 5360 

cttaccggat acctgtccgc ctttctccct tcgggaagcg 5400 

tggcgctttc tcaatgctca cgctgtaggt atctcagttc 5440 

ggtgtaggtc gttcgctcca agctgggctg tgtgcacgaa 54 80 

ccccccgttc agcccgaccg ctgcgcctta tccggtaact 5520 

atcgtcttga gtccaacccg gtaagacacg acttatcgcc 5560 

actggcagca gccactggta acaggattag cagagcgagg 5600 

tatgtaggcg gtgctacaga gttcttgaag tggtggccta 5640 

actacggcta cactagaagg acagtatttg gtatctgcgc 5680 

tctgctgaag ccagttacct tcggaaaaag agttggtagc 5720 

tcttgatccg gcaaacaaac caccgctggt agcggtggtt 5760 

tttttgtttg caagcagcag attacgcgca gaaaaaaagg 5800 

atctcaagaa gatcctttga tcttttctac ggggtctgac 5840 

gctcagtgga acgaaaactc acgttaaggg attttggtca 5880 

tgagattatc aaaaaggatc ttcacctaga tccttttaaa 5920 

ttaaaaatga agttttaaat caatctaaag tatatatgag 5960 

taaacttggt ctgacagtta ccaatgctta atcagtgagg 6000 

cacctatctc agcgatctgt ctatttcgtt catccatagt 6040 

tgcctgactc 6050 
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